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 Like drought, there is no universal definition for flash 
drought…but it is not necessarily a “new” term… 
◦ 2001 AP/USA Today/NPR quotes mainstreamed the term 
◦ First known reference (Svoboda et al. BAMS 2002) 
◦ Contemporary references (Mo/Lettenmaier 2015 + 2016; Otkin et al. 
2017) 

 Rapidly developing intraseasonal drought events that are 
termed as “flash droughts” are often accompanied by 
extreme heat, low soil moisture, high winds, large VPD and 
high evapotranspiration (ET) 
◦ It’s about rapid “ONSET/INTENSIFICATION”! May go on to linger 
weeks, months or years…. 

◦ Typically develop as “growing season” droughts, not COLD/SNOW 
droughts 

◦ Timing, timing, timing… 

What is “Flash” Drought? 



• The term’s usage increased greatly in 2011 and 2012 in response to 
two drought events that developed very rapidly across the central and 
southern U.S. 

• Despite its widespread use, a formal definition currently does not 
exist 

• Two approaches have been used to identify “flash droughts” 

• Unusually rapid rate of intensification 

• Implicit focus on short duration 

• Conflicting approaches introduce ambiguity that affects our ability to 
monitor and forecast these events 

Flash Drought – Another Drought Type? 







Flash Drought – Proposed General Definition 
• We propose that “flash droughts” should be viewed as a subset of 
all droughts that are distinguished solely by their rapid rate of 
intensification 

• This definition can be seamlessly applied to all drought types 

• Our proposed definition has two basic requirements: 

• A given drought index must change much more rapidly than 
normal (e.g., the “flash” part of the definition) 

• Drought index must fall below the 20th percentile (e.g., 
“drought” according to the USDM classification scheme) 

• Definition excludes short periods of anomalous conditions that do 
not lead to drought impacts 







What Does Flash Drought Look Like? 

• During 2012, the U.S. Drought Monitor indicated that extreme drought 
conditions (D2-D4) rapidly developed across the central U.S. in response to 
extreme heat and dry weather 
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Emerging Satellite-based Observations and Products 
Over just the past 5+ years, a number of satellite 
remote sensing-based tools and products 
characterizing different parts of the hydrologic 
cycle that influence drought conditions allowing 
new composite drought indicators to be 
developed. 
Examples 
• Evaporative Stress Index (ESI) 
• Quick Drought Response Index (QuickDRI) 
• Evaporative Demand Drought Index (EDDI) 
• GRACE soil moisture and groundwater anomalies 

• Vegetation Drought Response Index (VegDRI) 
 



Evolution of Soil Moisture Change Maps From SMAP The National Drought Mitigation 
Center (NDMC) is implementing 
SMAP data to derive relevant 
statistics and provide them to the 
Authors (State Climatologists) to 
assist them delineate the drought 
map, and understand the drought 
severity and recovery. The Soil 
Moisture Change Maps clearly 
corresponds with the USDM Change 
Maps, and this demonstrates how soil 
moisture evolution over time and 
space can be used for drought 
propagation and mitigation.  

US Drought Monitor Change Maps 
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EA Focus:  Evaluation of SMAP Soil Moisture Products for Operational 

Drought Monitoring: Potential Impact on the U.S. Drought Monitor  

SMAP Early Adopter:  National Drought Mitigation Center, Mark Svoboda and Brian Wardlow  



 “Flash droughts,” or rapid onset droughts, on the order of weeks as 
opposed to months or years, are still not well understood.  

 Seeing a shift toward more development of remotely sensed, 
modeled, gridded and/or combined/composite indicators (e.g. 
NLDAS, MDSI, QuickDRI, ESI, EDDI, SMAP…) being integrated into the 
USDM (and stand alone) as well as regional drought early warning 
capacity via the National Integrated Drought Information System 
(NIDIS) and USDM expert list server community (425+) 

 Strength of USDM is found in its ability to integrate and ingest new 
data sources as they mature and come on-line after a transparent 
vetting period… 
◦Helping increase resolution (spatial + temporal) and accuracy of the 
USDM 

 Increasing “flash drought” detection capacity within the USDM  
(e.g. 2016 in Black Hills and the Southeast, 2017 High Plains) 

◦We didn’t have this capacity (w/in the USDM) for the iconic 2012 flash 
drought event 

Final Thoughts 



Thank You! 
Questions? 

 
Contact: Mark Svoboda 
msvoboda2@unl.edu 
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